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Chemical List

Sanders Construction, Inc.
Western States Drilling and Blasting

Initiating Svstems

Connectadets (Connectors)
Cordtex (Det-Cord)
Handidets (Blasting Caps)
Lead-in-Line (Shocktube)

EZ-Dets/EZTL (Blasting Caps/Connectors)
Lead-in-Line (Shocktube)
Prima Cord (Det-Cord)

Packaged Explosives

Magnum Ultra (Stick Powder)
Magnafrac (Stick Powder)
Magnum Powersplit (Pre-Split)
Pentex Boosters (Cast Boosters)

Ammonium Nitrate Fuel Oil (Bagged ANFO)
Apex Extra (Non-Cap Sensitive Stick Powder)
Apex Plus (Non-Cap Sensitive Stick Powder)
Apex Ultra (Non-Cap Sensitive Stick Powder)
Powerditch 1000/Geldyne (Stick Powder)
Cord Sensitive Boosters (Cast Boosters)

Dyno AP (Stick Powder)

Dynosplit C (Pre-Split)

ANFO (Bagged ANFO)

Electronic Blasting Svstems

Unitronic (Electronic Blasting Caps)

Orica
Orica
Orica
Orica

Dyno
Dyno
Dyno

Orica
Orica
Orica
Orica

Orica
Orica
Orica
Orica
Orica
Dyno
Dyno
Dyno

Dyno

Orica
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Material Safety Data Sheet

reparation Date: 19-Jul-2007 Revision Date: 22-Oct-2008 Revision Number: 1
SECTION 1 - PRCDUCT AND CONPANY INFORMATICON

Supplier(s):

Orica Canada Inc. Orica USA Inc

Iviaple Sireet 33101 E Quincy Ave

Brownsburg, QC Watkins, CO 80137-53408

For MISDS Reguesis: 1-450-533-4201 For MSDS Reguests: 1-303-268-5000

Product Nams: Exel™ Connectadet™ (Detonator Asssmblies Non-Elactric)
roduct Code: 20063

Alisrnaie Name(s): Not Availabla

UN-No: LUN0O500

Rzcommendad Usa: Non-Elsctric dsionators and accessory producis.

Emergency Telephones Number: FOR CHEMICAL EMERGENCIES (24 HOUR) INVOLVING TRANSPORTATION, SPILL,
LEAK, RELEASE, FIRE OR ACCIDENTS: IN CANADA CALL: ORICA CANANDA TRANSPORTATION EMERGENCY
RESPONSE SYSTEM AT 1-877-561-3538. IN US CALL: CHEMTREC 1-300-422-8300. IN THE U.S. FOR LOST, STOLEN OR
MISPLACED EXPLOSIVES CALL: BATF 1-800-800-3855. FORM ATF F5400.0 MUST BE COMPLETED AND LOCAL
AUTHORITIES (STATE/MUNICIPAL POLICE, ETC.) MUST BE ADVISED.

SECTICON 2 - HAZARD IDENTIFICATION

Emsargency Overvisw:

The following information is the poteniial hazards associatad with the ingredieni(s) in this product. It is our bzlisf that, undsr conditions
of normal occupational exposurs, this product should pose no such hazards fo the usar. Main risk is that of explosion by shack, friction,
fire or other sources of ignition. Read the entirs MSDS for a more thorough evaluation of the hazards.

Appsaranca: Physical State: Odor:
A signal line (solid core/shock/tube) containing Solid Nonz
an explosive charge and a dstonaior,

SECTION 3 — COMPOSITION/ INFORMATION CN INGREDIENTS

Chemical Nams CAS-No Weight %
Pentaeryihriiol Teiraniirais (PETN) 78-11-5 0-10
Lzad Azids 13424-48-9 0-5
Cyclotetramethylenstsiranitraminz (HMX) 2591-41-0 0.2-04
Aluminum 7428-90-5 <0.1

Also- may contain a lead sheathed delay slemsni(s); may include a delay composition.

SECTION 4- FIRST AID MEASURES

Generzal Advice: General: Not applicabls; this is a packaged product that will not result in exposure to the
contents under normal conditions of use:
In the event of contact, administer first aid appropriata for burns, laceration and bruises. If
dstonation fumes are inhaled, remove to fresh air. Give artificial respiration ONLY if breathing has
stopped. Give cardiopulmonary resuscitation (CPR) if thers is no breathing AND no pulse.
Oxygen adminisiration may be bensficial in this situation, but should only bs adminisierad by
personnel irained in iis use. Obiain medical attention IMMEDIATELY.

Eye Contact: No applicable information.

Skin Contact: No applicable information.

Inhalation: In the svent those workers are overexposed to fumes and vapour resuliing from dstonation,
remove victim from exposure and provids ariificial respiration if not breathing.

Ingestion: No applicable information.
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Notes to Physician:

No applicabla information.

SECTION 5 — FIRE-FIGHTING MEASURES

Flammabls properiies:

Suitable exiinguishing media:

Unsuitable extinguishing media:

Protectiva equipment and
precautions for fire fighters:

High explosive with mass detonation hazard. Expectad to ba sensitiva io mechanical impact.
Not axpected to bs sensitive to staic dischargs.

DO NOT FIGHT EIRES INVOLVING EXPLOSIVES. Evacuate surrounding areas. When
controlling fire befors involvemeant of explosives, fire-fightars should wear positive pressure self-
containad breathing apparatus (SCBA) and full turnout gear. Water may be applied through
fixed extinguishing system (sprinkiers) as lang as psople need not be present for the system 1o
opsraie. Water may bs used on small fires.

DO NOT EIGHT FIRES INVOLVING EXPLOSIVE MATERIALS. Immediately svacuais all
parsonnel from the area to a safe distance. Guard against re-eniry. This product is a high
explosive with a mass delonation hazard. Tharmal decomposition can lead to relsase of irritating
gases and vapors.

As in any fire, wear seli-contained breathing apparaius pressure-demand, NIOSH approved (or
squivalent) and full protective gear.

SECTION 6 — ACCIDENTAL RELEASE MEASURES

Miethods for containmsnt:

lWisthods for clzaning up:

No information available.

Not reguirsd. If defonaiors ars damagad, contact an Orica Canada Inc. or Orica USA Inc. tachnical
represaniative. Daaclivaiing Chemicals: Mot r=guirsd. If dsfonators ars broken, goniact product
advisor.

SECTION 7 - HANDLING AND STORACE

Handling:

Storage Temperature:

This product is an explosive and should only be used under the supsrvision of trainad personnsl.
Brotect containars from physical damags. Kesp away from incompatible materials, heat, sparks,
flamas and other ignition sources. Avoid rough handiing.

tora under modarats temperaturss racommsanded by a tschnical services reprasentativa. Stora
under dry conditions in a well ventilated magazinea that has been approvad for either detonator
storage or explosive storage. Do NOT store explosives in a detonator magazine or detonaiors in
an axplosive magazine. Kaap away from heat, sparks and flames. Kesp containars closad.
Explosives should be kept wsll away from initiating explosives; protectad from physical damags;
separatad from oxidizing materials, combustibles, and sources of heat. Keap away from
incompatibles. Mest all legal reguirements for shipping and magazining.
It iz recommendad that dstonators not bs stored or used at ismpsraturss excesding 70°C (158°F)
without approved procedurss o address the slevated tsmparaiurss.

SECTION 8 - EXPOSURE CONTROLS / PERSONAL PROTECTION

Othsr exposure guidelines:

Engineering Misasures:
Personal Protactive Equipment
Eye/Face Protection:
Skin Protection:
Hygiena Measures:

Recommandations lisiad in this section indicats the typs of squipment that will provide protection
against exposure to this product under normal conditions of use. Conditions of use, adsguacy of
anginesring or other conirol measures, and actuzl sxposurs situations will dictata the naed for
spacific protective devices at your workplace.

Full-handiing precautions should be taken at all imes.

Safsty glasses with side-shields are recommended to prevent eye coniact.
Gloves znd protactive clothing made from coiion should provids adeguate protective.
Handle in accordance with good industrial hygiens and safsty practica.

SECTION 9 - PHYSICAL AND CHEMICAL PROPERTIES

Appearance: A signal line (solid core/shock/iube) Odor: None

Containing an explosive charge and

A detonator. Viscosity: No Information Available
Physiczl State: Solid Melting Point/Rangs: PETN melts at 140°C / 284°F
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pH: No data available

Flammable Limiis Flammablz Limits

(upper): No data available (lower): No daia available
Explosion Power: No data available Specific Gravity: Not available -
Vapor Pressurs: Not available Oxidizing Properties: No information available
Partition Cosfiicient
(n-ocizanol/water): No data available

SECTION 10 - STABILITY AND REACTIVITY

Stability: Can exploda from impact, h2at or friction. I deionators are broken, contact product
advisor. PETN sxplodss at 180 - 210°C (374 - 410°F).

Condiiions to avoid: Impact or shock. Static dischargs.

incompaiible materizls; Acids. Bases.

Hazardous decomposition products: Thermal decomposition products are toxic and may include lead, hydrocarbons, oxides of

carbon and nitrogen. To a lesser dagree, decomposition products may include oxides of
lead, chromium, barium, boron and

oxicity (28 davs): Organic nitrates act as vasodilators; signs and sympitoms of poisoning includs hsadachs,
dizzinass, increased hsart rate, postural wezkness and hypoizansion. Dermaiitis or "drug
rash" of tha skin may also be observed.

Chronic toxicity: Contains no substance that is a known carcinogan.
Carcinogenicity: The ingredients of this product ara not classified as carcinogenic by ACGIH (Amsrican

Conferance of Govarnmental Indusirial Hygisnisis) or IARC (Intsrnational Agency for
Research on Cancer), not ragulated as carcinogens by OSHA (occupational Safety and
haalth Administration), and not listed as carcinogens by NTP (National Toxicology
Program).

Reproductive effects: It is our balisf thai under normal conditions of use, this product should poss no
reproductive hazard to the worker. Lead exposure may cause raproduciive sffecis
based on siudies in laboratory animals and on human epidemiological studies.

Developmental effecis: It is our belief that under normal conditions of use, this product should pose no
reproductive hazard to the worker. Lead has besn shown to cause congenital
abnormalities and behavioral deficits in exparimeantal animals in addition 1o its ability to
increase tha number of miscarriagas, siillbirths and abortions in lead-sxposad women.

Targst Organ: Eyes, Skin, Cardiovascular sysiem, Immunza systam.

Other adverse siiecis: Prolonged or repsaied exposure 1o organic nifraies may davelop a tolsrancs due to
chronic dilation of the blood vassels. This tolerance disappsars rapidly after a faw days
away from exposure and withdrawal symptoms consisting of angina and heart atiack
have besen reporiad in chronically sxposed workers. Another type of iolerance loss is
tha "Monday morning diseass", whare workers experience headaches, dizzinzss,
posiural weaknsss and other sympioms.

SECTION 12 - ECOLCGICAL INFORMATION

Ecotoxicity sifects: Contains no substances known to be hazardous to ths environment or not dagradablz in
waste water treatment planis.

SECTION 13 - DISPOSAL CONSIDERATIONS

Waste Disposal Mesthod: Burn under supervision of an expart at a governmant-approved explosive burning ground
or destroy, by detonation in boreholes, in accordance with applicabls local, provincial and
fedsral laws. Call upon the sarvices of an Orica Canada Inc. or Orica USA Inc. tschnical
representative.
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SECTION 14 - TRANSPORT INFORMATION

DOT Propar Shipping Name: Datonator assemblies, Non-Electric
Hazard Class: 1.4S (depanding on packaging)
UN-No: UNOD500
Packing Group: il

TDG Propar Shipping Namea: Detonator assemblizs, Non-Electric
Hazard Class: 1.4S (depanding on packaging)
UN-No: UNO500

Packing Group: Il

SECTION 15 - REGULATORY INFORMATION

CANADIAN CLASSIFICATION: This product has besn classified in accordancs with the hazard criteria of the
CPR (Controlled Products Regulations) and this MSDS contzins all the
information required by the CPR

WHMIS hazard class: This product is an explosive and is not regulated by WHMIS.

USA CLASSIFICATION:

SARA Regulations Sections 313 and 40 CFR 372: This product contains the following toxic chemical(s) subjsct io

reporiing reauiremants,

SARA 311/312 Hazardous Caiegorization

Acuts Health Hazard: No
Chronic Hazlth Hazard: No
Fire Hazard: No
Beactive Hazard: Yes
Suddzn RBelease of Pressurs Hazard: No

Ozona Protection and 40 GFR 42: No reporiable quantities of ozons dapleting agents
Other Regulations/Legislations which apply to this prociuct: Massachusetis Right-to-Know, Pennsylvania Right-io-
Know, Naw Jersey Righi-to-Know, Rhods Island Right-to-Know.

TSCA: Complies DSL: Compliss NDSL: Complies

SECTION 156 - OTHER INFORMATION

Prepared By: Safsty, Health & Environment
303-268-5000

Preparation Date: 19-Jul-2007
Revision Date: 22-0Oct-2008

Tha information contained herain is offered as a guide 1 tha handling of this spacific material and has been prepared in good faith by
tzchnically knowisdgeable personnal. it is not intendad 1o 5= all-inclusive and the manner and conditions of usa and handling may
invalve othar and additional considerations. No warranty of any kind is given or implied and Orica will not be liable for any damagss,
losses, injuries or consequential damages which may result from the uss of or reliancs on any information contained harsin.

End of MSDS
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Material Safety Daia Sheet

Preparation Date: 21-May-2005 Revision Data: 22-Oci-2008 Revision Numbsi: 1
SECTION 1 - PRODUCT AND COMPANY IDENTIFICATION

Suppiier(s):

Orica Canada Inc. Orica USA Inc.

Maple Streat 33101 E. Quincy Avenus

Brownsburg, QC Watkins, CO 80137-2408

For MSDS Requests: 1-450-533-4201 For MSDS Reguesis: 1 303-268-5000

Product Nama: B-lina™, Boostercord™, Cordiex™, Powearcord™, Primaflex™

Product Codsa: 40040

Alternaia Nams(s): Unilina, B-Line, Trunkline, Powercord 100, Powercord 150, Powercord 200, Powercord O 200,

Boosiercord, Primaflex, Anoling, X-245, X-247, Cordiex 7.5, Cordiex SHD, Cordtex 15, Cordiex
LT, Cordisx AP, Cordiex 18, Cordisx 25, Cordtex Premium, Cordisx 40, Cordisx TL, Cordiex 50,
Cordiax XTL, Cordiex 60, T-line, Special, 4400 M/S, Poly, Low Flash 25

UR-No: UNQ085

Recommendad Usa: Usad for initiation of explosive mixiuras.

Emergancy Telephona Number: FOR CHEMICAL EMERGENCIES (24 HOUR) INVOLVING TRANSPORTATION, SPILL, LEAK,
RELEASE, FIRE OR ACCIDENTS: IN CANADA CALL: THE ORICA TRANSPORTATION EMERGENCY RESPONSE SYSTEM
AT 1-877-561-3635. IN THE U.S. CALL: CHEMTREC 1-800-424-8300. [N THE U.S.: FOR LOST, STOLEN, OR MISPLACED
EXPLOSIVES CALL: BATF 1-800-800-3855. FORM ATF F 5400.0 MUST BE COMPLETED AND LOCAL AUTHORITIES
(STATE/MUNICIPAL POLICE, ETC.) MUST BE ADVISED.

SECTION 2 - HAZARD IDENTIFICATION

Emergency Overvisw:

Danger. Explosive. Risk of explosion by shock, friction, fire or other sources of ignition. This product is an article. No sxposurs io
hazardous chemicals is axpeciad to occur during intended product use. Misuse of the product may result in expesurs io hazardous
chemicals.

Apps=arance: Physical State: Odor:
Cords covarad with PVC or polysthylens plastic Solid Odorless
and/ or wax taxiilas

SECTION 3 — COMPOSITION/ INFORMATION ON INGREDIENTS

Chamical Name CAS-No Weight %
Pentaerythritol Tetranitrais (PETN) 115-77-5 60-100

SECTION 4 — FIRST AID MEASURES

General Advice: Not applicable; this is a packaged product that will not result in exposure to the contents
under normal conditions of use. In the event of contact, administer first aid appropriate for
sympioms preseni.

Eys Contact: Immediately flush with planty of water. After initial flushing, remove any contact lznses and
continue flushing for at least 15 minutes. Immediate medical atizntion is reguirsd.

Skin Contaci: Wash off immediately with soap and plenty of watsr, removing all contaminated clothes and shoss.
If skin irritation persisis, call a physician.

inhalation: Move victim to fresh air. Give artificial respiration ONLY if breathing has siopped. Give

cardiopulmonary resuscitation (CPR) if there is not breathing AND no pulse. Obtain medical advice
IMMEDIATELY,

ingestion: Immediate medical atiention is required. Do no induce vomiting. Clean mouth with water and
afterwards drink plenty of water. If spontaneous vomiting occurs, have victim lean forward with
head positionad to avoid breathing in of vomitus, rinse mouth and administer more water. Never
give anything by mouth o and unconscious person.
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Notes to physician: Sympiomatic. Administer oxygan if there are signs of cyanosis. [f clinical condition dsterioraiss,
administer 10cc Methylenz Blus intravenously. It is unlikely for this to ba required with
methemogiobin level of less than 40%.

SECTION 5 — FIRE-FIGHTING MEASURES

Flammable properties: Product burns if ignited, with possible fransition to detonation. May ignits or explods if heated under
confinement.

Suitable extinguishing meadia: DO NOT FIGHT FIRES INVOLVING EXPLOSIVES. Evacuate surrounding areas. Whan
controlling fire before involvement of explosivas, firs-fighters should wear positive pressure seli-
containing breathing 2pparatus (SCEA) and full turnout gsar. Water may be applied through fixed
sxtinguishing sysiem (sprinklers) as long as p=ople n2ad not be present for the system {0 operate.

Unsuitable extinguishing media: DO NOT FIGHT FIRES INVOLVING EXPLOSIVES. Attempis to smother a firg involving this
product will ba ineffactive as it is its own oxygen source. Smother this product could leat to
decomposition and explosion. This product is more sensitive to detonation if contaminated with
organic or oxidisable material or if heated whil2 confinad. Unlzss the mass of product on firg is
flooded with watsr, re-ignition is possible.

Speciiic hazards arising from the

chemical: This product is a high explosive with mass dstonation hazard. DO NOT FIGHT FIRES INVOLVING
EXPLOSIVE MATERIALS. Immediataly evacuais all personnal from the arsa io a safa distance.
Guard against ra-sniry. Thermal decomposition can l=ad o raleass of irritating gases and vapors.

Proisciive aguipment and
precauiions for firsfighters: As in any firs, waar szlf-contained breathing apparaius prassurs-demand, NICSH approvad (or
aquivalent) and full proisciive gear.

SECTION 6 — ACGIDENTAL RELEASE MEASURES
lfisthods {or containment: No information available.
Wsthods for cleaning up: Review fire and sxplosion hazards before procesding with clean up. Remova and protect ignition

sources. Wear protective quipment during clean up. Mop up water using non-sparking tools. It is
suggested that only personnel trained in Emergency Response should respond. Verify complste account
of produci(s). Notify authoritizs and foliow applicable spill rsporiing requirements.

SECTION 7 — HANDLING AND STORAGCE

Handling: This product is an explosive and should only be used undsr the suparvision of trainsd parsonnsl.
Protect coniainars from physical damags. Keap away from incompatible materials, heat, sparks,
flames and other ignition sources. Avoid rough handling.

Storage: Store undar modsrats temperatures recommendsd by a technical services representative. Stors
under dry conditions in a well ventilated magazine that has besn approved for sither datonaior
storags or explosive siorage. Do NOT stors explosives in a dstonator magazing or detonators in
an explosive magazine. Keep away from haat, sparks and flames. Keep containers closed.
Explosives should be kept wall away from initiating sxplosives; protectsd from physical damags;
separated from oxidizing materials, combustibles, and sourcas of heat. Keep away irom
incompatibles.

SECTION 8 — EXPOSURE CONTROLS/ PERSONAL PROTECTION

Engineering Mesasures: Full-handling precautions should be taken at all times.
Personal Protective Equipment
Eya/Face Protection: Tightly fitting safety goggles
Skin Protection: Long sleeved clothing.
Respiratory Protection: Mo special protective equipment reguired.
Hygiene Measures: Handle in accordance with good industrial hygiene and safsty praciice.
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SECTION 9 - PHYSICAL AND CHEMICAL PROPERTI

Appsarance:

Physical Stats:

pH:

Autoignition Tempearature:
Melting Point/Rangs:

Flammable Limits (Lower):
Specific Gravity:

Other Solubility:

Oxidizing Propstties:

S

i

Cords covearad with PVC or
polysthylene plastic and/or wax
and texiiles

Solid

No data available

No data zvailable

Mo data available

Not applicabls
No data availabls
Not applicable
ot availabla

SECTION 10 — STABILITY AND REACTIVITY

Stability:

Conditions 1o avoid:

SECTION 11 - TOXICOL
Acuie Toxicity

Product Information:

Odor:

Viscosity:
Flash Point:

Boiling Point/Rangsa:

Flammable Limits
(Upper):

Explosion Power:
Water Solubility:
Vapor Pressuia:
Partition Cosificient
(n-octanol/water):

Nona

No information available
Not applicable
Not applicable

Not applicablz
No data available
Nezgligible

No data availablz

No data available

Can explode from impact, heat or friction. PETN explodes at 180 - 210°C (374 410°F). Stable

up fo approximately 70°C.

Keap away from heat, impact, and friction. Soms cords have limited tensile strengin and abrasion
resistanca. Rafer to tha Product Bulletin for proper applications and use procedures. Damagsd

cords can lead io misiirad holes - po

et

abrasion of cord on hole collars or casing pipas.

Strong oxidizing agents, The PVC/poly

diesel oil.

ially, the mosi hazardous of all blasting situations. Avoid

sthyiena plastic or wax covaring will, in tims, be affected b
¥ 3

Carbon oxide. Nitrogen oxidas (NOx). Hydrocarbons.

OGICAL INFORMATION

Irritating to eyes. May cause skin irritation. Harmiful if swallowed.

Not available.

The ingredients of this product ars not classified as carcinogenic by ACGIH (Amsrican Conferenca
of Governmzntal Industrial Hygienists) or IARC (International Agsncy for Ressarch on Cancer), not
regulated as carcinogans by OSHA (Occupational Safsty and Health Administration), and not lisied
as carcinogzns by T\NTP (National Toxicology Program).

Chronic Toxicity:
Carcinogenicity:

Mutzgenic eifecis:
Irritation:

There is no evidence of mutagenic potantial.
Irritating to eyes. May causa irritation of respiratory tract. May cause skin irritation in susceptible
DSrsons.

Reproductive sifects:
Developmental efiects:
Target Organ:

No information is available and no adverse reproductive sifects are anticipated.
No information is available and no adverse developmsnial effects are anticipated.
Eyss, skin, respiratory system, blood, liver, urinary tract, gastrointestinal tract (GI), endocrine

system, & immune systam.

SECTION 12 — ECOLOGICAL INFORMATION

Ecoioxicity efiecis: There is no known ecological information for this product.
Persistence/Degradability:
Mobility in Environmental

media: Not applicable.

Not applicable.

SECTION 13 — DISPOSAL CONSIDERATIONS

Waste Disposal Method: Burn under supervision of an expert at an explosive burning ground or destroy by detonation
in borsholes, in accordance with applicable local, provincial and federal regulations. Call

upon the services of an Orica Technical Representative.

40040 - B-line™, Boostercord™, Cordiex™, Powercord™, Primailex™ 35



SECTION 14 — TRANSPORT INFORMATION

DOT Proper Shipping Name: Cord, Detonaiing
Hazard Class: 1.1D
UN-No: UNODODB5
Packing group: Il

TDG Proper Shipping Nams: Cord, Deionating
Hzzard Class: 1.5D
UN-No: UND085

Packing group: 1

SECTION 15 — REGULATORY INFORMATION

CANADIAN CLASSIFICATION: This product has been classified in accordance with the hazard criteria of the CPR
(Conirolled Products Regulations) and this MSDS coniains all the information required
by the CPR

WHRMIS hazard class: This product is an explosive and is not regulated by WHMIS.

LISA CLASSIFICATION:

SARA Regulations Sections 313 and 40 CFR 372: This product gontains the following toxic chamical(s) subject to

raporiing requiremsnis,

SARA 311/312 Hazardous Categorization

Acute Heath Hazard: No
Chronic Haalth Hazard: No
Fire Hazard: N
Rezciive Hazard: Yes
Sudden Releass of Prassure Hazard: No

Ozone Protection and 40 CFR 42: No reporiabls quantities of ozone depleting agenis
Other Regulations/Legislations which apply to this product: No information available.

TSCA: Complies DSL: Complies NDSL: Compliss
P

SECTION 16 — OTHER INFORMATION

Praparad by: Safsty Health & Environment
303-263-5000

Preparation Date: 21-May-2005
Revision Data: 22-Oct-2008

REFERENCES:
RTECS-Regisiry of Toxic Effecis of Chemical Substances, CCINFOdise, Canadian Cenira for Occupational Health

and Safety, National Institute for Occupational Safety and Health, U.S. Dept. of Hzalth & Human Ssrvices, Cincinnaii,
1998,

Clayton, G.D. and Clayton, F.E., Eds., Patty's Industrial Hygisne and Toxicology, 3rd ed., Vol. llA, B, C, John Wilsy
and Sons, New York, 1981.

Supplier's Material Safsty Data Shasts.

CHEMINFO, HSDB, & NIOSH through "CCINFOdisc”, Canadian Cantre for Occupational Health and Safety,
Hamilton, Ontario, Canada, 1998.

"GHEMINFO", "CHRIS", "TOG", "DOT", through "CCINFOdisc", Occupational Health and Safety, Hamilion,
Ontario, Canada.

Documentation of the Threshold Limit Values and Biological Exposure Indices, 5th ed., American Conference
of Governmental Industrial Hygienists Inc., Cincinnati, 1986.

Thrashold Limit Valuzs and Biological Exposura Indicss for 1897, American Conference of Govarnmenial
Industrizl Hygienists, Cincinnati, 1297.

Windholz, Martha, Ed., The Merck Indsx, 11 th ed., Merck and Co., Inc., Rahway, New Jerssy, 1989

The information contained hersin is offered only as guide to the handling of this specific material and has been prepared in good faith by
tschnically knowledgesable personnel. It is not intended to ba all-inclusive and the manner and conditions of use and handling may
involve other and additional considerations. No warranty of any kind is given or implied and Crica will not be liable for any damages,
losses, injuries or consequential damages which may result from the use of or relianca on any information contained herein.

End of MSDS
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SECTION 9 — PHYSICAL AN

Appsarance:

Fhysical Stata:

phH:

Auioignition Tempsraiurs:
ielting Point/Range:

Flammazable Limits (Lower):
Speciiic Gravity:

Other Solubility:

Oxidizing Propstties:

D CHEMICAL PROPERTIES

Cords covarad with PVC or
polysthylene plastic and/or wax
and iexiiles

Solid

No data available

No data availablz

No data available

Not applicable
No data availablz
Not applicable
Not availablz

Odotr:

Viscosity:

Fiash Point:

Boiling Point/Rangs:
Flammablzs Limits
(Upper):

Explosion Power:
Water Solubility:
Vapor Pressurs:
Partition Cosfiicient
(n-octanol/water):

Nons

No information available
Not applicabla
Not applicable

Not applicable
No data availabls
Negligible

No dzta available

No dzta available

SECTION 10 — STABILITY AND REACTIVITY

Stability:

Can axplode from impact, haat or friction. PETN explodss at 190 - 210°C (374 410°F). Stable
up to approximately 70°C.

Conditions to aveid:

irong oxidizing agants, The PVC/polysthylens plastic or wax covaring will, in time, be affected b
g Loty

Acuta Toxicity

Product Information: Irritating o eyes. May cause skin irritation. Harmful if swallowsd.

Not available.

The ingrediants of this praduct ars not classified as carcinogenic by ACGIH (American Conisrencs
of Governmental Industrial Hygienisis) or IARC (International Agency for Research on Cancer), not
regulated as carcinogzns by OSHA (Occupational Safsty and Health Administration), and not listed
as carcinogsns by T\NTP (National Toxicology Program).

Chronic Toxicity:
Carcinogenicity:

Muizgenic sitacis:
Irritation:

Thers is no evidence of muiagenic potential.

Irritating to eyes. May cause imritation of respiratory tract. May cause skin irritation in susceptible
parsons.

No information is available and no adverse reproductive effects ars anticipatad.

No information is available and no adverse developmental effects are anficipated.

Eyes, skin, raspiratory systam, blood, liver, urinary tract, gastrointestinal tract (Gl), endocrine
sysiem, & immuns sysism.

Reproductive siiects:
Developmenial effects:
Target Organ:

SECTION 12 — ECOLGGICAL INFORMATION

Ecotoxicity sffecis: There is no known ecological information for this product.
Persistence/Degradability:
Mobility in Environmental
media:

Not zpplicable.

Not applicable.

SECTION 13 — DISPOSAL CONSIDERATIONS

Waste Disposal Msthod: Burn undar supsarvision of an expari at an explosive burning ground or dsstroy by detonation
in boreholes, in accordance with applicable local, provincial and federal regulations. Call

upon the services of an Orica Technical Reprasentative,
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SECTION 14 — TRANSPORT INFORMATION

DOT Proper Shipping Nams: Cord, Detonating
Hazard Class: 1.1D
UN-No: UNDOB5
Packing group: Il

TDG Proper Shipping Name: Cord, Detonating
Hazard Class: 1.5D
UN-No: UN00S5

Packing group: il

SECTION 15 — REGULATORY INFORMATION

CANADIAN CLASSIFICATION: This product has bsen classified in accordance with the hazard criteria of the CPR

(Controlled Products Regulations) and this MSDS contains all the information required
by the CPR

WHMIS hazard class: This product is an explosive and is not regulated by WHMIS.

USA CLASSIFICATION:

SARA Regulations Sections 313 and 40 CFR 372: This product contains the following toxic chemical(s) subject o
reporiing requirsmants,

SARA 311/312 Hazardous Categorizaticn

Acuie Heath Hazard: No
Chronic Hezlth Hazard: No
Fire Hazard: No
RBezctive Hazard: Yes
Suddsn Relezse of Pressure Hazard: No

Ozona Protection and 40 GFR 42: No reporiabls quantitiss of ozons dsplsting agsnts
Other Regulations/Legislations which apply to this product: No information availabls.

TSCA: Complies

DSL: Complies NDSL: Complies

SECTION 16 — OTHER INFORMATION

Preparsd by:

Preparation Date:

Revision Data:

Safety Haalth & Environment
303-263-5000

21-May-2005
22-0ct-2008

REFERENCES:

RTECS-Ragistry of Toxic Eifecis of Chamical Substances, CCINFOdisc, Canadian Centre for Occupational Hsalth
and Safety, National Institute for Occupational Safety and H=alth, U.S. Dapt. of Hzalth & Human Sarvices, Cincinnati,
1998.

Clayton, G.D. and Clayton, F.E., Eds., Patty's Industrial Hygisne and Toxicology, 3rd ed., Vol. llA, B, C, John Wilsy
and Sons, New York, 1981.

Supplier's Material Safety Data Sheets.

CHEMINFO, HSDB, & NIOSH through "CCINFOdisc”, Canadian Cenirs for Occupational Health and Safety,
Hamilion, Ontario, Canada, 1298.

*CHEMINFO", "CHRIS", "TOG", "DOT", through "CCINFOdisg", Occupational Hzalth and Safety, Hamilion,
Ontario, Canada.

Docurnentation of the Threshold Limit Valuss and Biological Exposure Indices, 5th ed., American Conferenca
of Governmental Industrial Hygienists Inc., Cincinnaii, 1936.

Threshold Limit Valuss and Biological Exposura Indicss for 1887, Amsrican Conference of Governmenial
Industrial Hygienists, Cincinnati, 1987.

Windholz, Martha, Ed., The Merck Index, 11 th ed., Merck and Co., Inc., Rahway, New Jersey, 1989

The information contained hersin is offsred only as guide to the handling of this specific material and has been prepared in good faith by
tachnically knowledgaable personnel. It is not intended to bs all-inclusive and the manner and conditions of use and handling may
involve other and additional considerations. No warranty of any kind is given or implied and Orica will not bz liable for any damages,
losses, injuriss or consequential damages which may result from the use of or reliance on any information contained herein.
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Material Safety Data Sheet

Preparation Date: 19-Jul-2007 Revision Date: 22-Oct-2008 Revision Numbsr: 1
SECTION 1 - PRODUCT AND COMPANY INFORMATION

Supplisr(s):

Orica Canada Inc. Orica USA Inc

Maple Strze 33101 E Quincy Ave

Brownsburg, QC Watkins, CO 80137-34058

For MSDS Requesis: 1-450-533-4201 For MISDS Reguesis: 1-303-268-5000

Product Nama: Exel™ Dzionaior Assembliess Non-Elsciric

Product Cods: 20080

Aliernate Name(s): Exel™ Constadet™, Exel™ Handidet™, Exel™ Handidst™ LP, Exel™ XE MS, ExsI™ LP (W), Exel™
MS (W), Exel™ XT, & Exel™ T&D

UN-No: UN0360 or UN 0361 (D=pending on packaging)

Recommsanded Use: Non-Electric detonators and accassory producis.

Emsrgency Telephons Numbsr: FOR CHEMICAL EMERGENCIES (24 HOUR) INVOLVING TRANSPORTATION, SPILL,
LEAK, RELEASE, FIRE OR ACCIDENTS: IN CANADA CALL: ORICA CANANDA TRANSPORTATION EMERGENCY
RESPONSE SYSTEM AT 1-877-551-3636. IN US CALL: CHEMTREC 1-800-424-8300. [N THE U.S. FOR LOST, STOLEN OR
MISPLACED EXPLOSIVES CALL: BATF 1-800-800-3855. FORM ATF F5400.0 MUST BE COMPLETED AND LOCAL
AUTHORITIES (STATE/MUNICIPAL POLICE, ETC.) MUST BE ADVISED.

SECTION 2 - HAZARD IDENTIFICATION -

Emergency Ovarview:

Thea following information is the poiential hazards associated with the ingradieni(s) in this product. It is our belisf that, under conditions
of normal occupational exposurs, this product should pose no such hazards to the user. Main risk is that of explosion by shock, friction,
fire or other sources of ignition. Read the entire MSDS for a more thorough svaluation of the hazards.

Appsaranca: Physical Stata: Odor:

A signal line (solid core/shock/tube) containing Solid Nona
an explosive charge and a deionator.

SECTION 3 — COMPOSITION/ INFORMATION ON [NCREDIENTS

Chemical Nams CAS-No Weight %
Pentaeryihritol Teiranitrate (PETN) 78-11-5 0-10

Lead Azide 13424-45-9 0-5
Cyclotstramsthylenstetraniiraming (HIVX) 2691-41-0 0.2-04
Aluminum 7429-90-5 <0.1

Also- may coniain a lead shsathed delay elemeni(s); may include a delay composition.

SECTION 4- FIRST AID MEASURES

General Advice: General: Not applicable; this is a packaged product that will not result in exposurs to the
contents under normal conditions of uss.
In the event of contact, administer first aid appropriate for burns, laceration and bruises. If detonation
fumes ars inhzled, remova to fresh air. Give artificial respiration ONLY if breathing has stoppsd. Givs
cardiopulmonary resuscitation (CPR) if thars is no braathing AND no pulse. Oxygsn adminisiration may
be beneficial in this situation, but should only be adminisiered by personnel trained in its use. Obtain
medical attention IMMEDIATELY.

Eye Contaci: No applicable information.

Skin Contact: No applicable information.

Inhalation: In the 2vent those workars are overexposed to fumas and vapour rasulting from detonation, remove
victim from exposure and provide artificial respiration if not breathing.

Ingestion: No applicable information.

Notes to Physician: Nao applicabls information.

20080- Exel™ Detonator Assemblies Non-Electric 1/4



SECTION 5 — FIRE-FIGHTING MEASURES

Flammazable properiies: High explosive with mass defonation hazard. Expecied to bs sensitiva to meachznical impact.
Not expacted to bs sensitive to static discharge.
Suitable extinguishing media: DO NOT FIGHT FIRES INVOLVING EXPLOSIVES. Evacuats surrounding areas. Whean controlling

fire bafora involvement of explosives, firs-fighters should wear positive prassure seli-contained
breaihing apparatus (SCBA) and full turnout gsar. Water may be appliad through fixed
extinguishing system (sprinklerg) as long as paople need not be present for the system 1o operaie.
Water may bz used on small fires.

Unsuitable extinguishing media: DO NOT FIGHT FIRES INVOLVING EXPLOSIVE MATERIALS. Immediately svacuate all
parsonnel from the arsa 1o a safe distance. Guard against re-entry. This product is a high
axplosive with a mass detonation hazard. Thermal decomposition can Isad o relsase of irritating
gases and vapors.

Protactive equipmeant and

precautions for fire fighters: As in any fire, wear self-confainad breathing apparaius pressure-demand, NIOSH approved (or
eguivalent) and full protective gear.

SECTION 6 — ACCIDENTAL RELEASE MEASURES

IMsthods for containment: No information available.

Iisthods for clsaning up: Not requirad. If detonators are damagsd, coniact an Orica Canada Inc. or Oriza USA Inc. tschnical
reprasentaiive. Deactivating Chemicals: Not reguired. If dstonaiors arz broken, contact product
advisor.

SECTION 7 - HANDLING AND STORAGE

Handling: This product is an explosive and should only bs used undar the supervision of frained personnel.
Protect containars from physical damage. Keep away from incompatible materials, heat, sparks,
flamas and other ignition sources, Avoid rough nandling.

Storage: Stors under moderaia tsmperatures recommeanded by a tachnical sarvices rapresentative. Store
undsr dry conditions in a well ventilated magazins that has besn approved for sither deionaior
storage or explosive storage. Do NOT store sxplosives in a dstonator magazine or detonators in
an explosive magazine. Keep away from heat, sparks and flames. Keep containzrs closed.
Explosives should be kept well away from initiating sxplosives; protected from physical damags;
separated from oxidizing materials, combusiibles, and sourcss of haat, Keep away from
incompatibles. Msat all lagal requiremenis for shipping and magazining.

Storage Temperaiurs: It is recommendad that detonators not be storad or usad at temperaturas excasding 70°C (1 58°F)

without approved procadures o address the elevated tsmperaturss.

SECTION 8 - EXPOSURE CONTROLS / PERSONAL PROTECTION

Other exposure guidslines: Recommandations listed in this section indicate the type of squipment that will provide proteciion
against axposure to this product under normal conditions of use. Conditions of use, adequacy of
snginearing or other conirol measures, and actual sxposura situations will dictats the nead for

spacific protective davicas at your workplace.

Enginssring Measures: Full-handling precautions should be taken at all times.
Personal Protective Equipment

Evyz/Face Protection: Safety glasses with sids-shields are recommendad o pravent eye contact.

Skin Protection: Gloves and proteciive clothing made from cofion should provide adeguata proteciive.
Hygizsne Measures: Landlz in accordance with good industrial hygiene and safsty practice.

ECTION 9 - PHYSICAL AND CHEMICAL PROPERTIES

Appesarance: A signal line (solid core/shock/tubg) Odor: None
Containing an explosive charge and
A detonator. Viscosity: No Information Available
Physical Stater . - - -~ Solid — - — .. . ~ Melting PointRange: _ _ PETN melts at 140°C/284°F
pH: No data available
Flammable Limits Flammable Limits
(upper): No data available (lower): No data available
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No data availabls
Not available

Explosion Power:
Vzpor Pressure:
Partition Cosfiicient
(n-octanol/watar):

No dzta available

Not available
No information available

Spzcific Gravity:
Oxidizing Propertiss:

SECTICON 10 - STABILITY AND REACTIVITY

Stability:

Conditions to avoid:
incompatible materials;
Hazardous dscomposition producis:

Can exploda from impact, heat or friction. If dstonators are broken, contact product
advisor. PETN axplodes at 190 - 210°C (374 - 410°F).

Impact or shock. Static dischargs.

Acids. Basss.

Thermal decomposition products ars toxic and may includs lead, hydrocarbons, oxides of
carbon and nitrogen. To a lessar degrse, decomposition producis may includs oxides of
lead, chromium, barium, boron and hydrogsn cyanida.

SECTION 11 - TOXICOLCOGICAL INFCRMATION

Acuis Toxicity

Subchronic Toxicity (23 days):

Chronic toxicity:
Carcinogsnicity:

Reproductive eiiecis:

Devslopmental efizscis:

Targst Organ:

Othar advarse sffects:

Organic nitrates act as vasodilators; signs and sympioms of poisoning include headache,
dizziness, increasad heart rate, posiural weakness and hypotension. Dermatitis or "drug
rash” of tha skin may also be obsarved.

Coniains no substance that is a known carcinogan.

The ingradizsnis of this product are not classified as carcinogenic by ACGIH (American
Confarance of Governmantal Indusirial Hygienists) or IARC (International Agsncy for
Research on Cancer), not regulated as carcinogans by OSHA (occupational Safety and
heaalth Administration), and not listed as carcinogsns by NTP (National Toxicology
Program).

It is our balief that under normal conditions of usa, this product should pose no
reproductive hazard to the worker. Lead exposura may cause reproductive sffacts
basad on studiss in laboratory animals and on human epidemiological studies.

It is our balisf that undar normal conditions of use, this product should pose no
reproductive hazard o the worker. Lead has bsen shown 1o cause congenital
abnormalities and bshavioral deficits in experimantal animals in addition fo its ability 1o
increasa the numbsr of miscarriages, stillbirths and abortions in lead-expossd women.
Eyas, Skin, cardiovascular system, Immune sysism.

Prolonged or repsatad 2xposure to organic nitrates may develop a tolerance due io
chronic dilation of tha blood vessels. This tolerance disappears rapidly after a few days
away from axposura and withdrawal symptoms consisting of angina and hesart aftack
have bsen reportad in chronically exposed workers. Another typs of tolerance loss is
the "Monday morning diseass", where workers experiance headachss, dizziness,
postural weakness and other sympioms.

SECTION 12 - ECOLCGICAL INFORMATION

Ecotoxicity efizcis:

Contains no substances known fo be hazardous to the environment or not degradabls in
waste water treaiment planis.

SEGTION 13 - DISPOSAL CONSIDERATIONS

Waste Disposazl Method:

Burn under supsrvision of an expert at a governmeni-approved explosive burning ground
or desiroy, by dstonation in borsholes, in accordance with applicable local, provincial and
federal laws. Call upon the services of an Orica Canada Inc. or Orica USA Inc. tschnical
representative.
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SECTION 14 - TRANSPORT INFORMATION

DOT Propzr Shipping Nams: Detonator assembliss, Non-Elsciric
Hazard Class: 1.1B or 1.4B (depending on packaging)
UN-No: UNO360 or UNO361 (depending on packaging)
Packing Group: I

TDG Proper Shipping Name: Detonator assembliss, Non-Electric
Hazard Class: 1.1B or 1.4B (depending on packaging)
UN-No: UNOD3860 or UNDO361 (depanding on packaging)

Packing Group: Il

SECTION 15 - REGULATCRY INFORMATION

CANADIAN CLASSIFICATION: This product has bsen classified in accordance with the hazard criteria of the
CPR (Conirollad Products Regulations) and this MSDS contains all the
information required by tha CPR

WHIIIS hazard class: This product is an explosive and is not regulated by WHMIS.

USA CLASSIFICATION:

SARA Regulations Ssctions 313 and 40 CFR 372: This produci coniains tha following toxic chemical(s) subjsct o

reporiing requiremenits,

SARA 311/312 Hazardous Categorizaiion

Acuis Health Hazard: No
Chronic Health Hazard: No
Fire Hazard: No
Rzactive Hazard: Yes
Suddszn Releass of Pressurs Hazard: No

Ozone Protection and 40 CFR 42: No reportable quantities of ozone depleting aganis
Other Regulations/Legislations which apply fo this product: Massachuseiis Righi-to-Know, Pennsylvania Right-to-
Know, New Jersey Right-to-Know, Rhode Island Right-to-Know.

TSCA: Complies D3SL: Complies NDSL: Complies

SECTION 156 - OTHER INFORMATION

Prepared By: Safety, Haalth & Environmant
303-268-5000

Preparation Date: 19-Jul-2007
Revision Date: 22-Oct-2008

The information containad hersin is offered as a guide to the handling of this spacific material and has basen prepared in good faith by
technically knowledgeable personnel. It is not intended io be all-inclusive and the manner and conditions of use and handling may
involve other and additional considerations. No warranty of any kind is given or implied and Orica will not be liable for any damagss,
losses, injuries or consegueantial damagss which may result from the use of or reliance on 2ny information contained herein.

End of MSDS
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Material Safety Data Sheet
) ORICA !

Praparation Date: 19-Jul-2007 Revision Dats: 22-Oct-2008 Revision Numbser: 1

SECTION 1 - PRODUCT AND COMPANY INFORMATION

Supplisr(s):
Orica Canada Inc. Orica USA Inc
Iviaple Street 33101 E Quincy Ave
Brownsburg, QC Watkins, CO 80137-9405
For MSDS Regussis: 1-450-533-4201 For MSDS Reguests: 1-303-268-5000
Product Nams: Exel™ Lead-In-Lina™, Exsl™ Shock Tube™ (Bulk)
Product Code: 20015
Alternaie Namsa(s): Bulk Shock Tubing
UN-No: UN0349
Ragommended Uss: Shock Tuba for non-slzciric blast initiation.
argency Telephone Number: FOR CHEMICAL EMERGENCIES (24 HOUR) INVOLVING TRANSPORTATION, SPILL,

I_I'II

K, RELEASE, FIRE OR ACCIDENTS: IN CANADA CALL: ORICA CANANDA TRANSPORTATION EMERGENCY

._:_.._. ONSE SYSTEM AT 1-377-551-3535. IN US CALL: GHEMTREC 1-300-424-2300. IN THE U.S. FOR LOST, STOLEN OR
MISPLACED EXPLOSIVES CALL: BATF 1-800-800-3855. FORM ATF F5400.0 MUST BE COMPLETED AND LOCAL
AUTHORITIES (STATE/MUNICIPAL POLICE, ETC.) MUST BE ADVISED.

SECTION 2 - HAZARD IDENTIFICATION

Emeargency Ovarview:

This product is an article. No exposure to hazardous chemicals is sxpaciad to occur during intended product use. Misuse of the product may
result in exposura to hazardous chamicals. The following information is the potential hazards associated with the ingradient(s) in this product. It
is our belisf that, under conditions of normal occupational axposure, this product should pose no such hazards to the user. IMain risk is that of
explosion by shock, friction, firs or other sourcss of ignition. Rsad the sntirs MSDS for a more thorough evaluation of the hazards.

Appearanca: Physical State: Odor:
Polyolsfin tube with unspacifisd color Solid Nonz

SECTION 3 — COMPOSITION/ INFORMATION ON INGREDIENTS

Chemical Name CAS-No Wsight %
Cyclotetramethyleneistranitraming (HMX) / 2691-41-0 0.2-04
Octogen

Aluminum 7429-90-5 <0.1

SECTICN 4- FIRST AID MEASURES

Ceneral Advice: General: Not applicable; this is a packaged product that will not result in exposure io the
contents undsr normal conditions of use.
In the avent of contact, administer first aid approprizie for burns, laceration and bruises. [
detonation fumes are inhaled, remove to fresh air. Give artificial respiration ONLY if breathing has
stoppad. Give cardiopulmonary resuscitation (CPR) if there is no breathing AND no pulse.
Oxygen administration may b2 bansficial in this situation, but should only be administersd by
parsonnel trained in its use. Obtain medical attention IMMEDIATELY.

Eys Contaci: No applicable information.

Skin Contact: No applicable information.

Inhalation: In the event those workers ars overexposed to fumes and vapour resulting from detonation,
remove victim from exposure and provide artificial respiration if not breathing.

Ingestion: No applicable information.

Notes to Physician: No applicable information.
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SECTION 5 — FIRE-FIGHTING MEASURES

Flammable propertiss: High explosive with mass detonation hazard. Expacted to be sensiiive to mechanical impact.
Not expected to be sensitive to static dischargs.
Suitable axtinguishing madia: DO NOT FIGHT FIRES INVOLYING EXPLOSIVES. Evacuate surrounding areas. Whean

controlling fire before involvemant of explosives, fire-fighters should wear positiva prassure seli-
contained breathing apparatus (SCBA) and full turnoui gear. Waier may be appliad through
fixed axtinguishing system (sprinklers) as long as psople need not be present for the system io
operate. Water may be used on small fires.

Unsuitabla sxtinguishing media: DO NOT FIGHT FIRES INVOLVING EXPLOSIVES.

Specific hazards arising from the

Chemical: DO NOT EIGHT FIRES INVOLVING EXPLOSIVE MATERIALS. Immediataly svacuate all
personnel from the area to a safe disiance. Guard against re-entry. This product is a high
sxplosive with a mass detonation hazard. Thermal decomposition can lead to relsass of irritating
gases and vapors.

Protective squipmant and

precautions for fire fighters: As in any fire, wear seli-contained breathing apparaius pressurs-demand, NIOSH approved (or
squivalent) and full protective gear.

2}

ECTION 6 — ACCIDENTAL RELEASE MEASURES
lfisthods for conizinmsani: No information availabla.

Wisthods for cleaning up: Not required. Coniact an Orica Canada Inc. or Orica USA Inc. Tachnical Representative.

SECTION 7 - HANDLING AND STORACGE

Handling: This product is an explosive and should only be used under tha suparvision of trained personnal.
Protect containers from physical damage. Kesp away from incompatible materials, h=at, sparks,
flameas and othsr ignition sourcas. Avoid rough handling.

Storage: Keep containar tightly closer in a dry and well-ventilaied placa.

m
w

SECTION 5 - EXPOSURE CONTROLS / PERSONAL PROTECTION

Enginesring Measurss: Whare reasonably practicable this should be achieved by the uss of local exhaust ventilation and
good general extraction.
Fersonal Protective Equipmsni
Eye/Face Protection: Tightly fitiing safety goggles.
Skin Protesction: not required for normal use.
Respiratory protection: Usza NIOSH-approved respirator, if reguired.

Hygiena Measures: Handle in accordance with good indusirial hygiens and safety practice.

SECTION 9 - PHYSICAL AND CHEWMICAL PROPERTIES

Appearance: Polyolefin tubs with unspecified color. Odor: Nona

Viscosity: No Information Available
Physical State: Solid Islting Point/Range: PETN melis at 140°C / 284°F
piH: No data availabls
Flammable Limits Flammable Limiis

(upper): No data available (lower): No data available

Explosion Power: No data available Specific Gravity: Not available
Water Solubility: Negligible Other Solubility: No information available
Vapor Pressure: Not available Oxidizing Properties: No information available
Partition Coefiicient
(n-octanol/water): No data available
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SECTION 10 - STABILITY AND REACTIVITY

Stability: Stable under recommended siorage conditions.

Conditions to avoid: Keep away from heat, sparks, flame, impact and friction.

Incompatible materials; None.

Hazardous decomposition producis: Tharmal decomposition products are toxic and may includs hydrocarbons, oxides of
carbon and nitrogen.

Hazardous polymerization: Hazardous polymerization does not occur.

SECTION 11 - TOXICOLOGICAL INFORMATION

Acute Toxiciiy

Product Informaztion: This product has not been tested for foxicity. Information provided is based on the
componanis.

Caicinogenicity: There are no known carcinogsnic chemicals in this product.

IMutagenicity: There is no evidence of mutagenic potential.

Sensitization: Nons.

Fleproduciive effzcts: None.

Developmental effects: Nons.

Targst Organ: No information availabls.

SECTION 12 - ECOLOGICAL INFORMATION

Ecotoxicity sfiecis: Contains no substances known to be hazardous to the environmant or not degradable in

wasiswater ireatmant plants.

SECTION 13 - DISPOSAL CONSIDERATIONS
Wasiz Disposal Method: Burn under supsrvision of an expert at and explosive burning ground or destroy by

dstonation in boreholes, in accordance with applicable local, provincial and federal
regulations. Call upon tha services of an Orica Tachnical Reprasentativa.

SECTION 14 - TRANSPORT INFORMATION

DOT Proper Shipping Name: Articles, Explosive, N.O.S.
Hazard Class: 1.4S or Unclassifisd
UN-No: UND349
Packing Group: Il

TDG Proper Shipping Nams: Articles, Explosive, N.O.S.
Hazard Class: 1.4S or Unclassifisd
UN-No: UND34

Packing Group: il

SECTION 15 - REGULATORY INFORMATION

CANADIAN CLASSIFICATION: This product has been classified in accordance with the hazard criteria of the
CPR (Controlled Products Regulations) and this MSDS contains all the
information required by the CPR

WHMIS hazard class: This product is an explosive and is not regulated by WHMIS.

USA CLASSIFICATION:

SARA Regulations Sections 313 and 40 CFR 372: No reporiable components present
SARA 311/312 Hazardous Categorization

Acute Health Hazard: No
Chronic Health Hazard: No
Fire Hazard: No
Reactive Hazard: Yes
Sudden Release of Pressure Hazard: No
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Ozone Proteciion and 40 CFR 42: No reportable guantities of ozone deplsting agents
Other Regulations/Legislations which apply to this product: Massachussits Right-to-Know, Pannsylvania Right-to-
Know, New Jersey Spscial Healih Hazard Substanca List

TSCA: Complies DSL: Complies NDSL: Complies

SECTION 15 - OTHER INFORMATION

Preparad By: Safsty, Haalth & Environmeant
303-268-5000

Preparation Date: 19-May-2005
Ravision Data: 22-Oct-2008

Ths information containsd harain is offered as a guide to the handling of this spscific material and has baan prepared in good faith by
technically knowledgzable parsonnzl. It is not intended 1o be all-inclusiva and the mannar and conditions of use and handling may
involva othar and additional considerations. No warranty of any kind is given or implied and Orica will not bs liable for any damages,
losses, injuriss or consaquential damagas which may result from the use of or ralianca on any information contained harsin.

End of MSDS

20015~ Exel™ Lead-In-Lina™, Exel™ Shock tube (Bulk)/ Bulk Shock Tubing

4/4



paterial Satety Data Sheet

Dyno Nobel Inc.

2650 Decker Lake Boulevard, Suite 200

Szlt Lake City, Utah 84119

Phons: 801-364-4800 Fax: 801-321-6703

E-Mail: dnna.hse@am.dynonobzl.com

FOR 24 HOUR EMERGENCY, CALL CHEMTREC (USA) 300-424-3300
CANUTEC (CANADA) 6513-2956-6555

MSDS #1122
Date 01/22/09

Supercades
MSDS # 1122 08/13/08

SECTION | - PRODUCT IDENTIFICATION

Trade Name(s):  NONEL® MS NONEL® EZ DET”
NONEL® MS ARCTIC NONEL® EZTL™
NONEL® LP NONEL® EZ DRIFTER ®
NONEL® SL
NONEL® TD

NONEL® MS CONNECTOR
NONEL® TWINPLEX ™
NONEL® STARTER

Product Class: NONEL® Non-gleciric Delay Detonators

Product Appearance & Odor: Aluminum cylindrical shzll with varying length and diameter of attachad colored plastic
tubing. Tha detonator may be enclosed in a plastic housing, and an assembly may contain two daionaiors. Odorless.

DOT Hazard Shipping Description:
...Or-
-0r-

UNO0029 D=tonztors, non-slectric 1.1B |l
UN0380 Detonaior assemblies, non-sleciric 1.18 |l
UNO0361 Detonator assemblies, non-sleciric 1.4B I

NFPA Hazard Classification: Not Applicable (See Section IV - Special Fire Fighting Procadures)

SECTION Il - HAZARDOUS INGREDIENTS
Occupational Exposurs Limifs

Ingredients CASE OSHA PEL-TWA ACGIH TLV-TWA
Pentaerythritol Tetranitrate (PETN) 78-11-5 Nong' None?
Lead Azide 13424-46-9 0.05 mg (Pb)/m> 0.05 mg (Pb)/m®
Lead 7439-92-1 0.05 mg (Pb)/m* 0.05 mg (Pb)/m®
Silicon 7440-21-3 15mg/m’ (total dust) 10 mg/m’
5 mg / m® (respirable fraction)
Szlenium 7782-49-2 0.2 mg/m® 0.2 mg/m®
Red Lead (Lead tetroxide) 1314-41-6 0.05mg ng)/m3 0.05 mg (Pby/m®
Titanium dioxide 13463-67-7 15 mg/m . 10 mg/m )
Barium Chromate 10254-40-3 1 mg (CrOz)/10m° 0.01 mg (Cr)/m”
(ceiling)
0.5 mg (Ba)/m® 0.5 mg (Ba)/m®
Lead Chromate 7758-97-8 0.05 mg (Pb)/m® 0.15 mg (Pb)/m*
1 mg (CrO;)/10m* 0.012 mg (Cr)/m*
(ceiling)
Barium Sulfate 7727-43-7 0.5 mg (Ba)/m® 10 m%/rrf'
Potassium Perchlorate® 7778-74-7 Nona None
Silica (crystalline) 61790-53-2 See Notz Below 0.05 mg/m® (resp frac)
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Molybdanum 7439-98-7 None' Nong?
Tungsten 7440-33-7 Nong' 5 mg/m® (TWA)
10 mg/m® (STEL)
Aluminum 7429-50-5 15 mg/m® (total dust) 5 mg:’m3
5 mg/m® (raspirabla fraction)
Antimony 7440-36-0 0.5 rng/ma 0.5 mg/m®
Cyclotetramsthylene Tetranitramine (HMX) 2691-41-0 None None

1 Use limit for particulates not otherwise regulated (PNOR): Total dust, 15 mg/m® ; respirable fraction, 5 mg/m” .
2 Jsa limit for particulatss not otherwise classified (PNOC): Inhalable particulate, 10 mg/m® ; respirable part.,, 3 mg/m’ .
Note: The OSHA PEL for crystalline silica is calculated as follows:
Quariz, respirabls: 10 mg/m”*/ % Si0; + 2 Quariz, total dust: 30 mg/m’ / % SiO, + 2
® Not all delay periods contain perchlorate. Those that do contain betwaen from about 4 to a maximum of about 60 mg
perchlorate par detonzior.

Ingredients, other than those mentionsd above, as used in this product are not hazardous as defined under current
Dzpartment of Labor regulzations, or are present in deminimus concentrations (less than 0.1% for carcinogens, less
than 1.0% for other hazardous materials).

SECTIOHN Il - PHYSICAL DATA

Boiling Point: Not Applicable Vapor Pressure: Not Applicable
Vapor Density: Not Applicable Density: Not Applicable
Percant Volatile by Volume: Not Applicabls Solubility in Water: Not Applicable

Evaporation Rate (Butyl Acetate = 1): Not Applicabla

SECTION IV - FIRE AND EXPLOSION HAZARD DATA

Flash Point: Not Applicable Flammable Limits: Not Applicable

Extinguishing Media: (See Spscial Firs Fighting Procadurss section.)

Special Fire Fighting Procedures: Do not sttempt to fight fires involving explosive matzarials. Evacuate all personnel to
a predetermined safe, distant location. Allow fire to burn unless it can be fought ramotely or with fixed axtinguishing
systems (sprinklers).

Unusuzl Fire and Explosion Hazards: Can explode or detonate undsr fire conditions. Burning matsrial may produce
toxic vapors.

SECTION V - HEALTH HAZARD DATA

Effects of Overexposure

[

This is a packaged product that will not result in exposure to the explosive material under norimal conditions of us
Exposura concams are primarily with post-detonation reaction products, particularly heavy metal compounds.

Eyes: No exposure to chemical hazards anticipated with normal handling procedures. Particulates in the eye may cause
irritation, redness, swelling, itching, pain and tearing.

Skin: No exposurs to chemical hazards anticipated with normal handling procedures. Exposurs {o post-detonation
reaction products may cause irritation.

Ingestion: No exposure to chemical hazards anticipated with normal handling procedures. Post-detonation reaction
product residue is toxic by ingestion. Symptoms may include gastroenteritis with abdominal pain, nausea, vomiting and
diarrhea. S=e systemic eiiects below.
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Inhalation: Not a likely routs of exposure. See systemic eifzcts below.

Systemic or Other Effects: None anticipated with normal handling procedures. Repeated inhalation or ingestion of post-
detonation reaction products may lead to systemic effects such as respiratory tract irritation, ringing of the ears, dizziness,
elevated blood pressure, blurrad vision and tremors. Hsavy metal (lead) poisoning can occur.

Carcinogenicity: ACGIH classifies Lead as a “Suspected Human Carcinogen” and insoluble Chromium VI as “Confirmed
Human Carcinogen”. NTP, OSHA, and IARC consider components contained in this detonator carcinogenic.

Pearchlorate: Perchlorate can potentially inhibit iodide uptake by the thyroid and result in a decrease in thyroid hormone.
The National Academy of Sciences (NAS) has reviewad the toxicity of perchlorate and has concluded that even the most
sensitive populations could ingest up to 0.7 microgram perchlorate per kilogram of body weight per day without adversely
affacting health. The USEPA must establish a maximum contaminant level (MCL) for perchlorate in drinking water by
2007, and this study by NAS may result in a recommeandation of about 20 ppb for the MCL.

Emergency and First Aid Procedures

Eyes: lIrrigate with running water for at least fiteen minutes. If irritation parsists, seek medical attention.
Skin: Woash with soap and watar.
Ingestion: Seesk medical atiention.
Inhalation: Not applicabla.
Special Consideraticns: None
SECTION VI - REACTIVITY DATA

Stahility: Stable under normal conditions, may sxplode when subjected to fire, supersonic shock or high-snsrgy
-ojectile impact.
onditions to Avoid: Keep away from heat, flame, ignition sources, impact, friction, slectrostatic dischargs and strong
aock. Do not attempt to disassemble.

wmaterials to Avoid (Incompatibility): Corrosives (acids and bases or alkalis).

Hazardous Decomposition Products: Carbon Monoxide (CO), Nitrous Oxides (NOy), Suliidss, Chromates, Lead (Pb),

Antimony (Sb) and various oxides and complex oxides of metals.

Hazardous Polymerization: Will not occur.

SECTION Vil - SPILL OR LEAK PROCEDURES

Steps to be taken in Case Material is Released or Spilled: Protect from all ignition sources. In case of fire evacuate
all personnel to a safe distant area and allow to burn or fight fire remotely.  Notify authorities in accordance with
emargasney response procedures. Only personnel trained in emergency responss should respond. [f no fire danger is
present, and product is undamaged and/or uncontaminated, repackags product in original packaging or other clean DOT
approved container. Ensure that a complate account of product has been made and is veritied. f loose explosive powdsr
is spilled, such as from a broken detonator, only properly qualified and authorized parsonnel should be involved with
handling and clean-up activities. Spilled explosive powder is extremely sensitive to initiation and may detonats. Follow
applicable Federal, State, and local spill reporiing requirements.

Waste Disposal Method: Disposal must comply with Federal, State and local regulations. If product becomes

a waste, it is potentially regulated as a hazardous waste as defined under the Resource Conservation and Recovery

Act (RCRA) 40 CFR, part 261. Review disposal requirements with a psrson knowledgeable with applicable environmsntal
law (RCRA) before disposing of any explosive material.
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SECTION Vil - SPECIAL PROTECTION INFORMATION

Ventilation: None required for normal handling. Provide enhanced ventilation after use if in underground mines or other
enclosed arsas.

Respiratory Protection: None required for normal handling.
Protective Clothing: Cotion gloves ars recommended.

Eye Protection: Safety glasses are recommended.

Other Precautions Reguirad: Nona.

SECTION IX - SPECIAL PRECAUTIONS

recautions to ba tzken in handling and storage: Store in cool, dry, well-ventilated location. Stors in compliancs with
ederal, Stata, and local regulations. Only properly qualified and authorized personnel should handle and use explosives.
eep away from hsat, flams, ignition sources, impact, friction, slectrostatic discharge and strong shock.

2T0

Precautions to be taken during use: Uss accepted safs industry practices when using explosive materials. Unintendsd
datonation of explosives or explosiva devices can cause serious injury or dsath. Avoid braathing the fumes or gases from
detonation of explosives. Dstonation in confined or unventilated areas may result in exposure to hazardous fumes or
oxygen deficiency.

Other Precautions: It is recommended that users of explosive materials be familiar with the Instituiz of Makers of A
“xplosives Safety Library Publications. i
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ECTION X - SPECIAL INFORMATION

These products contain the following substances that are subject to the reporting requirements of Section 313 of Title [ll of
the Superfund Amendments and Reauthorization Act of 1986 and 40 CFR Part 372.
Max. [bs/1000 units

Chemical Nams CAS Number

sad T7439-92-1 394
(Use Toxic Chemical Category Code)
Lead Compounds N420 2.0
Barium Compounds NO40 1.8
Chromium Compounds N090 1.9

Range® of Section 313 Chemicals in each produci

Product b Pb per 1000 Ib Pb compounds | ib Bacompounds b Cr compounds
detonators per 1000 per 1000 per 1000
detonators detonators detonators

NONEL® MS 0-27 0.3-1.5 0-0.9 0-0.9
NONEL® LP 0-30 0.3-2.0 0-1.8 0-1.9
NONEL® SL 7-27 0.3-1.5 0 0
NONEL® TD 0-18 0.3-0.7 0 0
NONEL® MS Connactor 5-16 0.3-04 0 0
NONEL® TWINPLEX™ 5-15 0.3-0.7 0 0
NONEL"” STARTER 0 0.3 0 0
NONEL® EZ DET” 22-36 2.0 0 0
JNEL® EZTL™ 5-15 0.5-0.7 0 0
ONEL® EZ DRIFTER 39.4 1.3 1.2 12

* The exact quantity and weight percent of Section 313 Chemicals in each delay period and tubing length for each
product is available upon request.

Disclaimer

Dyno Nobel Inc. and its subsidiaries disclaim any warraniies with respect to this product, the safety or suitability thereof, the information containad
herein, or the resulis to be obtained, whether express or implied, INCLUDING WITHOUT LIMITATION, ANY IMPLIED WARRANTY OF
IMERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE AND/OR OTHER WARRANTY. The information contained herein is provided for
reference purposes only and is intanded only for parsons having relevant technical skills. Becauss conditions and manner of use are ouiside of our
control, tha user is responsible for determining the conditions of safe use of the product. Buysrs and users assume all risk, responsibility and liability
whatsoevar from any and all injuries (including death), losses, or damagss to persons or property arising from the use of this product or information.
Under no circumstancas shall sither Dyno Nobel Inc. or any of its subsidiarizs be liable for special, conssquenfial or incidental damagss or for
anticipated loss of profits.
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Dyno Nobel Inc. MSDS #1124

2650 Decker Lake Boulevard, Suite 300 Date 08/13/08
Salt Lake City, Utzh 84119

Phone: 801-384-4800 Fax: 801-321-6703 Supercedes

£-Mail: dnna.hse@am.dynonobel.com MSDS # 1124 01/24/05

EOR 24 HOUR ENMERGENCY, CALL CHEMTREC (USA) 300-424-3300
CANUTEC (CANADA) 513-996-8656

SECTION | - PRODUCT IDENTIFICATION

Trade Name(s): NONEL® LEAD LINE
Product Class: Shock Tubs

Product Appearance & Odor: Hollow plastic tubing (normaily yellow) with dusty inner coating of HMX and aluminum. No
detecizble odor.

DOT Hazard Shipping Description: UNO0249 Ariclss, explosive, n.o.s. (HMX) 1.45 1L
For 10,000 it spools with Wire Lock Terminations only: Not regulaied as an explosive, 0000

NFEPA Hazard Classification: Not Applicablz (See Saction IV - Special Fire Fighting Procaduras)

SECTION |l - HAZARDOUS INGREDIENTS

Occupational Exposure Limits

.ngredients: CASH % (Range) OSHA PEL-TWA ACGIH TLV-TWA
Cyclotetramethylens 2691-41-0 0.35 Nong' Nons®
Tetranitramine (HMX)

Aluminum (dust) 7429-90-5 0.04 15 mg/m° (total) 10 mg/m®

5 mg/m”® (respirable)

T Use limit for particulates not otherwise regulated (PNOR): Total dust, 15 mg/m” ; respirable fraction, 5 mg/m?>.
2 Use limit for particulatas not otherwise classified (PNOC): Inhalable pariiculate, 10 mg/m® ; respirable part., 3 mg/m®.
Nota: Tha above hazardous dust mixture is present at approximately 15 mg per meter of tubing.

Ingredients, other than those mentionad above, as usad in this product are not hazardous as dsfined under current

epartmant of Labor regulations, or are present in deminimus concentrations (lass than 0.1% for carcinogens, less than
1.0% for other hazardous maieriais).

SECTICN Il - PHYSICAL DATA

Boiling Point: Not Applicabls Vapor Pressure: Not Applicable

Vapor Density: Not Applicable Density: Not Applicable

Melting Point: HMX decomposes violently at melting pt., about 278°C  Solubility in Water: Not Soluble
Evaporation Rate (Butyl Acetate = 1): Not Applicablz Percent Volatile by Volume: Not Applicable
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SECTION [V - FIRE AND EXPLOSION HAZARD DATA

Flash Point: Not Applicable

Flammable Limits: Not Applicable

Extinguishing Media: Water, inert powder, CO;

Special Fire Fighting Procedures: For shock tubs only, consider initial isolation of at least 15 meters (50 feet) in all
directions. Fight fire with normal pracautions and methods used for plastic fires from a reasonable distance. IF
DETONATORS OR OTHER EXPLOSIVES ARE PRESENT, DO NOT FIGHT FIRE.

Unusuzl Fire and Explosion Hazards: May burn vigorously with localized detonations and projection of fragments, with
effects usually confined to the immadiate vicinity of packages. Toxic smoke from combustion of the plastic material may
be emitted. If product functions, high haat and pressure ars released from the end of the tube if not covered or enclosed,
typically by a metal device.

SECTION V - HEALTH HAZARD DAT

Effects of Overexposurs

This is a packagad product that will not result in exposurs to hazardous ingradients (inner coating materials) under normal
conditions of use.
Eyas: Not a likely route of exposure. Dust particles may be irritating.
Skin: Not a likaly route of exposurs. Dust pariicles may cause skin irritation.
Ingestion: Not a likely route of exposure. Ingestion of large amounts of the rsactive powder (HMX) is poisonous and may
cause cardiovascular collapse.
Inhalation: Not a likely route of exposure. Breathing dust can cause respiratory irritation. During manufacture and at
procsssing temperatures, irritating fumes may evolve.
“ystemic or Other Effects: Nonza known.

arcinogenicity: No constituents are listed by NTP, IARC or OSHA.

Emergency and First Aid Procedures

Eyes: Irrigate with running water for at least fifteen minutes. If irritation persists, seek medical attention.
Skin: Wash with soap and water.

Ingestion: Not Applicablz

Inhalation: Not Applicable

Special Considerations: Nons.

SECTION VI - REACTIVITY DATA

Stability: Stable

Conditions to Avoid: Kesp away from heat, flame, impact, friction, ignition sources and strong shocks. Also avoid
siretching to failure.

WMaterials fo Avoid (Incompatibility): Incompatible with siro
Hazardous Decomposition or Combusticn Products: Ha
and products of plastic dscomposition produced.

Hazardous Polymerization: Will not occur.

oxidizers and acids.
P T (=21
o

ng
zardous carbon monoxide (CO), nitrogen oxide (NOy) gasss

SECTION Vil - SPILL OR LEAK PROCEDURES

Steps to be taken in Case Material is Released or Spilled: Protect from all ignition sources. In case of fire evacuate
area not less than 50 fast in 2ll directions. Notify authorities in accordance with emeargency response procadures. Only
personnel trained in emergency response should respond. If no fire danger is present, repackags undamaged devices in
original packaging, accounting for every device. If the ends or tube wall have been opened such that powder may have
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baan releasad from the tube, isolate ths spill area. Contamination of the HMX/Aluminum powder with sand, grit or dirt will
randar the material more sensitive to detonation. Carefully wet down and clean ‘loose” powder spills using a damp
sponge or rag, avoid applying friction or pressure to the explosive, and place in a (Velostat) electrically conductive bag.
Follow applicable Federal, State, and local spill reporting requirements.

Waste Disposal Method: Disposal must comply with Federal, State and local regulations. If product becomss

a waste, it is potentially regulated as a hazardous waste as defined under the Resource Conservation and Recovery

Act (RCRA) 40 CFR, part 261. Review disposal requirements with a parson knowledgeable with applicable environmental
law (RCRA) before disposing of any explosive material.

SECTION VIil - SPECIAL PROTECTION INFORMATION

Ventilation: None normally required. Provide enhanced ventilation if used in underground mines, indoors or other
anclosed arsas.

Respiratory Protection: Nons normally required. Extended testing of the product indoors or in enclosed arsas may
nacessitate respiratory protection.

Protective Clothing: None normally required. Wear chemical-resistant gloves during post-detonation cleanup or spill
cleanup operations.

Eye Protection: Safety glassss or goggles ars recommendsd for handling, testing or cleanup.

Other Precautions Required: None

SECTION IX - SPECIAL PRECAUTIONS

Pracautions to be taken in handling and storaga: Store in cool, dry, well-ventilated location. Stors in compliance with

Federal, Stats, and local reguiations. Keep away from heat, fiame, ignition sources and strong shock. Only properly

qgualified and authorized personnal should handle and use Shock Tuba.

=racautions to be taken during use: Use accepied safe industry practices whan using explosive materials. Unintended
stonation of explosivas or explosive davices can cause serious injury or death. Avoid breathing the fumes or gases from

detonation of explosives. Detonation in confined or unventilaied areas may result in exposure io hazardous fumes or

oxygen dsficisncy.

Othaer Precautions: It is recommandad that users of explosive materials be familiar with tha Institute of Mzkars of

Explosivas Safety Library Publications.

SECTION X - SPECIAL INFCRMATION

This product contains the following substances that are subject to the reporting requirsments of Section 313 of Title Il of
the Superfund Amendments and Reauthorization Act of 1986 and 40 CFR Part 372.

Chemical Name CAS Number % By Weight

Nons

Disclaimer

Dyno Nobel Inc. and its subsidiaries disclaim any warrantias with respact fo this product, tha safety or suitability thereof, ihe information contained
herein, or the results io be obtained, whsiher express or implied, INCLUDING WITHOUT LIMITATION, ANY IMPLIED WARRANTY OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE AND/OR OTHER WARRANTY. The information contained herein is provided for
raference purposes only and is intended only for persons having relevant tachnical skills. Becausa conditions and manner of use are outside of our
conirol, the user is responsible for determining the conditions of safe use of the product. Buyers and users assume zll risk, responsibility and liability
whatsoever from any and all injuries (including death), lossss, or damagss to parsons or property arising from the use of this product or information.
Under no circumstancas shall either Dyno Nobel Inc. or any of ils subsidiaries be liable for special, consequantial or incidental damages or for
anticipzated loss of profits.
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Dyno Nobel Inc. MSDS #1126
2650 Decker Lake Boulsvard, Suite 300 Date 01/24/05
Salt Lake City, Utah 84119

Phone: 801-364-4800 Fax: 801-321-6703 Suparcades

E-Mzil: dnna.hse@am.dynonobsl.com MSDS # 1126 10/20/03

FOR 24 HOUR EMERGENCY, CALL CHEMTREC (USA) 300-424-3300
ANUTEC (CANADA) 513-908-66686

SECTION | - PRODUCT IDENTIFICATION

Trade Name(s): PRIMALINE®
PRIMACORD®
PRIMASHEAR ™
OPTICORD®
GEOSEIS®
LOW FLEX™
FIRELINE CORD

Product Class: Detonzting Cord

Product Appaarance & Odoer: Flexible cord of woven textile with a protected explosive core of PETN (white crystallins
powder) and covered by a white or colored plastic or textile jacket. May have a waxed finish. No odor.

DOT Hazard Shipping Description: Cord, Defonating 1.1D UND0OSS !l

'FPA Hazard Classification: Not Applicable (See Section IV - Special Fire Fighting Procedures)

SECTION Il - HAZARDOUS INGREDIENT,

Occupational Exposure Limits
Ingredients CAS# % OSHA PEL-TWA ACGIH TLV-TWA

Pentaerythritol tetranitrate (PETN) 78-11-5 e Nong' Nong®

' Use limit for particulates not otherwiss regulated (PNOR): Total dust, 15 mg/m® ; respirable fraction, 5 mg/m°.

2 Use limit for particulates not otherwise classified (PNOC): Inhalable particulats, 10 mg/m° ; respirable part., 3 mg/m>.
Ingredients, other than those mentioned above, as used in this product are not hazardous as defined under current
Department of Labor regulations, or are present in deminimus concentrations (less than 0.1% for carcinogens, less than
1.0% for other hazardous materials).

* Core powder is 100% PETN. The approximate amount of PETN in a given grade of cord is axpressed as that number of
grams of PETN per linear mater of cord. Range is from 1 to 280 gram/meter. Example: PRIMALINE® 5 contains
approximately 5 grams PETN per meter of cord. (1 gram/meter = 4.7 grains/foot)

SECTION 1l - PHYSICAL DATA

Boiling Point: Not Applicable (PETN decomposes at melting point, about 141°C)
Vapor Pressure: Not Applicable Vapor Density: (Air = 1) Not Applicabls
Percent Volatile by Volume: Not Applicable Sclubility in Water: Insoluble.
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SECTION IV - FIRE AND EXPLOSION HAZARD DATA

Extinguishing Media: (See Special Fire Fighting Procedures ssction.)

Special Fire Fighting Procedures: Do not attempt to fight fires involving explosive materials. Evacuate all personnel 1o
a predetermined safe, distant location. Allow fire to burn unless it can be fought remotsly or with fixed extinguishing
systems (sprinklars). For transportation fires involving largs quantities of detonating cord, such as a trailer load, zvacuate
no less than 2,500 feat in all directions.

Unusual Fire and Explosion Hazards: Can explode or detonate under fire conditions. Burning or detonating material
may produce foxic vapors.

SECTION V - HEALTH HAZARD DATA

Effects of Overexposure
This is a packagad product that will not result in exposurs to tha explosive core material under normal conditions of use.

Eyes: May cause irritation, redness and tearing.

Skin: PETN is not known as a skin irritant or sensitizer.
Ingestion: PETN is moderately toxic if ingssted. Sse systemic
inhalaiion: See systemic efiscts below.

Systemic or Other Effects: PETN is a known coronary vasodilator, and ingastion or inhalation may result in a lowsring of
blood pressure, headache or faintness, and a dacreasad tolerancs for grain alcohol. Repeated over-sxposure may result
in chest pains in the absence of exposure. Systemic effects by ingestion includs dermatitis.

Carcinogenicity: No constituents are listad by NTP, [ARC or OSHA.

ffects below.

(]

Emeraency and First Aid Procedures

ye: lrrigate with running water for at least fiftean minutes. If irritation parsists, seek medical attention.
Skin:  Wash with soap and water.
Ingestion:  Sesk medical attention.
Inhalation: Remove to frash air. If symptoms persist, seek medical attention.
Special Considerations: None.

SECTION Vi - REACTIVITY DATA

Stability: Stable under normal conditions, may explode when subjected to fire, supersonic shock or high-snargy projectile
impact, especially when confined or in largs quantities.

Conditions to Avoid: Keap away from heat, flame, ignition sources, impact, friction, electrostatic discharge and sirong shock.

Materials to Avoid (Incompatibility): Corrosives (strong acids and strong bases or alkalis).
Hazardous Decomposition Products: Nitrogen Oxides (NOy), Carbon Monoxide (CO)
Hazardous Polymerization: Will not occur.

SECTION VII - SPILL OR LEAK PROCEDURES

Steps to be taken in Case Material is Released or Spilled: Protect from all ignition sources. In case of fire evacuate all
personnel to a safe distant area and allow to burn or fight fire remotely. Notify authorities in accordance with emergency
response procedures. Only personnel trainad in emergency response should respond. If explosive powder is spilled from
damaged detonating cord, remove all other explosives from the spill area. Wet down and clean spilled powder using a
damp sponge or rag, avoid applying friction or pressure to the explosive, and place in a (Velostat) electrically conductive
bag. Contamination of this material with sand, grit or dirt will render the material more sensitive to detonation. f no fire
danger is present, and product is undamaged and/or uncontaminated, repackage product in original packaging or other
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